The mechanism of acid-induced increases in canine lower esophageal sphincter pressure.
Acidification of the gastric cardia has been shown to increase lower esophageal sphincter pressure (LESP). The mechanism by which this phenomenon occurs remains unknown. This study was undertaken to examine the effect and mechanism of action of proximal gastric acidification on LESP in the dog model. In long-term studies, acidification resulted in a significant increase in mean LESP (23.2 cm H2O). Pretreatment with either topical lidocaine or subcutaneous atropine blocked the sphincteric response to acidification. Neither truncal vagotomy and pyloroplasty, proximal gastric vagotomy, antral vagotomy and pyloroplasty, nor circumferential gastric myotomy significantly altered the sphincteric response to acid. Pretreatment with 6-hydroxydopamine or somatostatin also failed to alter the increase in LESP in response to acid. In short-term studies, after gastric transection 5 cm distal to the gastroesophageal junction, acidification of a vagally innervated distal gastric pouch produced a slight decrease in LESP, whereas acidification of the proximal (orad) section of gastric mucosa still resulted in a significant increase in LESP. These studies suggest that the increase in LESP observed with acidification of the gastric cardia is a local mechanism mediated by an intrinsic neural pathway dependent on cholinergic neurotransmission. This phenomenon of local reflex excitation may be another contributing mechanism to the barrier against gastroesophageal reflux.